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Epitome 

(57) [Abstract] 

[Technical problem] Extent of degradation of refrigerating machine oil can be judged with an easy 
configuration, and the freezer which can maintain dependability over a long period of time is offered. 
[Means for Solution] It has the oil degradation decision container 31 arranged between the 4 way change- 
over valve 2 and the gas closing valve 24. Since the included gas refrigerant carries out the regurgitation of 
the refrigerating machine oil from a compressor 1 at the time of heating operation, extent of oil degradation 
can be judged easily. 



[Translation done.] 




[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



file://H:¥JPOEn¥JP-A-2001-227846.html 



7/16/2004 



JP-A r 2001 -227846 a Page 3 of 1 0 

[Claim(s)] 

[Claim 1] The freezer characterizecj^fciaving oil degradation decision equipm|^k(31 ) for judging extent of 
degradation of the refrigerating mac^K oil arranged between the discharge sraR)f a compressor (1) and a 
gas closing valve (24) or between the 4 way change-over valve (2) and the gas closing valve (24). 
[Claim 2] The freezer characterized by having oil degradation decision equipment (32) forjudging extent of 
degradation of the refrigerating machine oil arranged in gas side interunit piping (23). 

[Claim 3] The freezer characterized by using a HFC system refrigerant in a freezer according to claim 1 or 
2. 

[Claim 4] The freezer characterized by using the mixed refrigerant which contains R32 refrigerant or R32 
at least 70% of the weight or more in a freezer according to claim 1 or 2. 

[Claim 5] The freezer characterized by preparing the simplified soil identification section in the above- 
mentioned oil degradation decision equipment (31 32) in claim 1 thru/or the freezer of any one publication 
of four. 

[Claim 6] The freezer characterized by preparing the simplified soil identification section by which the 
coloring matter which can judge oxidation of an oil was applied to the above-mentioned oil degradation 
decision equipment (31 32) in a freezer according to claim 1 to 4. 

[Claim 7] The freezer characterized by having a decision table (53) for judging the degree of oxidation of 
the above-mentioned oil in a freezer according to claim 6. 

[Claim 8] Wear powder decision equipment characterized by using the magnet which can judge the amount 
of the wear powder in a refrigerant circuit. 

[Claim 9] The freezer characterized by having a decision table (55) forjudging the amount of the above- 
mentioned wear powder in wear powder decision equipment according to claim 8. 

[Claim 10] The freezer characterized by using wear powder decision equipment according to claim 8 or 9. 
[Claim 11] Refrigerant oxidation decision equipment characterized by having the simplified soil identification 
section to which the coloring matter which can judge oxidation of a refrigerant was applied. 
[Claim 12] The freezer characterized by having a decision table forjudging the degree of oxidation of the 
above-mentioned refrigerant in a freezer according to claim 1 1. 

[Claim 13] The freezer characterized by using refrigerant oxidation decision equipment according to claim 
11 or 12. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a freezer, wear powder decision equipment, and refrigerant 

oxidation decision equipment. 

[0002] 

[Description of the Prior Art] In the freezer of a heat pump method using a refrigerant, since the HCFC 
system refrigerant with large ozone depletion potential was set as the object of fluorine regulation, the 
HFC system refrigerant of ozone-depletion-potential zero is used as the alternative refrigerant. In the 
freezer using this HFC refrigerant, since the mutual solubility of refrigerating machine oil and a HFC 
refrigerant is set to one of the important properties, synthetic oil, such as an ether oil and ester oil, is used 
as refrigerating machine oil. However, the above-mentioned synthetic oil has a strong polarity, therefore in 
the reduced pressure control which consisted of electric expansion valves, plugging and initial failure by a 
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sludge etc. after a refrigerant evap orate s arise, and it has the problem that abnormalities occur in a 
refrigerating cycle and dependabilit^^^s in order to tend to melt residual imc^fcjes other than 
refrigerating machine oil and a refri^^ffit. 

[0003] Moreover, since there is no means to judge the amount of the wear powder which comes out from a 
compressor etc. in a refrigerant circuit in the above-mentioned freezer, the stage to remove wear powder 
cannot be judged, but in the reduced pressure control constituted by the electric expansion valve, plugging 
and initial failure by wear powder arise, and there is a problem that dependability is not securable over a 
long period of time. 

[0004] Moreover, in the above-mentioned freezer, since there is no means to judge the amount of the 
decomposition product (harmful matter, such as fluoric acid and a phosgene) produced by oxidation of a 
refrigerant, the stage of exchange of the refrigerant which deteriorated cannot be judged but there is a 
problem that dependability is not securable over a long period of time. 

[0005] Then, the purpose of this invention is to be able to judge extent of degradation of refrigerating 
machine oil with an easy configuration, prevent plugging of reduced pressure control, and offer the freezer 
which can maintain dependability over a long period of time. 

[0006] Moreover, it is in being able to judge the amount of the wear powder in a refrigerant circuit with the 
configuration with an already easy blindness-in-one-eye target which is this invention, preventing plugging 
of reduced pressure control, and offering the wear powder decision equipment which can maintain long- 
term dependability, such as a freezer. 

[0007] Moreover, extent of oxidation of a refrigerant can be judged with the configuration with an already 
easy blindness-in-one-eye target which is this invention, and it is in offering the refrigerant oxidation 
decision equipment which can maintain long-term dependability, such as a freezer. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the freezer of claim 1 is 
characterized by having oil degradation decision equipment forjudging extent of degradation of the 
refrigerating machine oil arranged between the discharge side of a compressor and a gas closing valve or 
between the 4 way change-over valve and the gas closing valve. 

[0009] Since the included gas refrigerant carries out the regurgitation of the refrigerating machine oil to 
gas side piping from a compressor by attaching oil degradation decision equipment between the discharge 
side of a compressor, and a gas closing valve, or between a 4 way change-over valve and a gas closing 
valve (gas side piping at the time of heating operation) according to the freezer of above-mentioned claim 
1, it becomes possible to judge extent of oil degradation easily. Therefore, by being able to judge extent of 
degradation of refrigerating machine oil with an easy configuration, and exchanging an actuation medium 
(refrigerant containing refrigerating machine oil) if needed based on the decision result, plugging of reduced 
pressure control etc. can be prevented and dependability can be maintained over a long period of time. 
[0010] Moreover, the freezer of claim 2 is characterized by having oil degradation decision equipment for 
judging extent of degradation of the refrigerating machine oil arranged in gas side interunit piping. 
[001 1] According to the freezer of above-mentioned claim 2, by the split type which has an outdoor unit 
and an indoor unit, since the included gas refrigerant carries out the regurgitation of the refrigerating 
machine oil to gas side interunit piping from a compressor by attaching oil degradation decision equipment 
in the gas side interunit piping at the time of heating operation of the interunit piping which connects an 
outdoor unit and an indoor unit, it becomes possible to judge extent of oil degradation easily. Therefore, 
extent of degradation of refrigerating machine oil can be judged with an easy configuration, and 
dependability can be maintained over a long period of time by exchanging an actuation medium (refrigerant 
containing refrigerating machine oil) if needed based on the decision result. Moreover, while being able to 
apply this invention with an easy configuration, without carrying out the design change of outdoor and an 
indoor unit, this invention is easily applicable by exchanging interunit piping for interunit piping with oil 
degradation decision equipment also in an established air conditioner. 

[0012] Moreover, the freezer of claim 3 is characterized by using a HFC system refrigerant in the freezer 
of claims 1 or 2. 

[0013] According to the freezer of above-mentioned claim 3, since the synthetic oil used as refrigerating 
machine oil which has mutual solubility with a HFC refrigerant, such as an ether oil and ester oil, has the 
strong polarity, it is easy to melt residual impurities other than refrigerating machine oil and a refrigerant 
Although it is easy to produce plugging and initial failure according [ the reduced pressure control which 
consisted of electric expansion valves ] to a sludge etc., extent of degradation of refrigerating machine oil 
is discovered at an early stage using the above-mentioned oil degradation decision equipment, and before 
fault occurs, it can deal with exchange of the refrigerant containing refrigerating machine oil etc. 
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[0014] Moreover, the freezer of clainr^4 is characterized by using the mixed refrigerant which contains R32 
refrigerant or R32 at least 70% of tf^^kight or more in the freezer of claims^^k2. 

[0015] According to the freezer of an^^e-mentioned claim 4, the synthetic oiWKd as refrigerating 
machine oil which has mutual solubility with the mixed refrigerant which contains R32 refrigerant or R32 at 
least 70% of the weight or more, such as an ether oil and ester oil Since the polarity is strong, it is easy to 
melt residual impurities other than refrigerating machine oil and a refrigerant. Although it is easy to produce 
plugging and initial failure according [ the reduced pressure control which consisted of electric expansion 
valves ] to a sludge etc., extent of degradation of refrigerating machine oil is discovered at an early stage 
using the above-mentioned oil degradation decision equipment, and before fault occurs, it can deal with 
exchange of the refrigerant containing refrigerating machine oil etc. 

[0016] Moreover, the freezer of claim 5 is characterized by preparing the simplified soil identification 
section in the above-mentioned oil degradation decision equipment in claim 1 thru/or any one freezer of 4. 
[0017] According to the freezer of above-mentioned claim 5, extent of degradation of an oil can be easily 
judged by preparing the simplified soil identification section which judges extent which the chemical from 
which a color changes to the above-mentioned oil degradation decision equipment in response to moisture 
applies for example, compares the color of the chemical, and contains moisture. 

[0018] Moreover, the freezer of claim 6 is characterized by preparing the simplified soil identification 
section by which the coloring matter which can judge oxidation of an oil was applied to the above- 
mentioned oil degradation decision equipment in claim 1 thru/or the freezer of 4. 

[0019] According to the freezer of above-mentioned claim 6, extent of oxidation of an oil is judged by the 
color of the simplified soil identification section to which the coloring matter to which a color changes by 
the degree of oxidation of an oil was applied. For example, the degree of oxidation of an oil can be easily 
judged by change of the color of the pH indicator, using a pH indicator as coloring matter. 
[0020] Moreover, the freezer of claim 7 is characterized by having a decision table forjudging the degree of 
oxidation of the above-mentioned oil in the freezer of claim 6. 

[0021] According to the freezer of above-mentioned claim 7, extent of degradation of an oil can be easily 
judged on that spot by preparing the decision table which compares the color of the above-mentioned 
coloring matter and judges the degree of oxidation of an oil. 

[0022] Moreover, the wear powder decision equipment of claim 8 is characterized by using the magnet 
which can judge the amount of the wear powder in a refrigerant circuit. 

[0023] According to the wear powder decision equipment of above-mentioned claim 8, it becomes possible 
to judge extent of the amount of the wear powder contained by the amount of the wear powder adhering to 
the above-mentioned magnet in a refrigerant. Therefore, by being able to judge extent of the wear powder 
in a refrigerant circuit with an easy configuration, and exchanging an actuation medium (refrigerant 
containing refrigerating machine oil) if needed based on the decision result, plugging of reduced pressure 
control etc. can be prevented and dependability can be maintained over a long period of time. 
[0024] Moreover, the wear powder decision equipment of claim 9 is characterized by having a decision 
table forjudging the amount of the above-mentioned wear powder in the freezer of claim 8. 
[0025] According to the wear powder decision equipment of above-mentioned claim 9, extent of the 
amount of the wear powder contained in a refrigerant can be easily judged on that spot by preparing the 
decision table which judges the amount of wear powder as compared with the amount of the wear powder 
adhering to the above-mentioned magnet. 

[0026] Moreover, the freezer of claim 10 is characterized by using the wear powder decision equipment of 
claims 8 or 9. 

[0027] According to the freezer of above-mentioned claim 1 0, dependability can be maintained over a long 
period of time by judging extent of the amount of the wear powder in a refrigerant circuit with the above- 
mentioned wear powder decision equipment, and removing wear powder if needed based on the decision 
result. 

[0028] Moreover, the refrigerant oxidation decision equipment of claim 1 1 is characterized by having the 
simplified soil identification section to which the coloring matter which can judge oxidation of a refrigerant 
was applied. 

[0029] According to the refrigerant oxidation decision equipment of above-mentioned claim 11, extent of 
oxidation of a refrigerant is judged by the color of the simplified soil identification section to which the 
coloring matter to which a color changes by the degree of oxidation of a refrigerant was applied. For 
example, it becomes possible to judge the degree of oxidation of a refrigerant easily by change of the color 
of the pH indicator, using a pH indicator as coloring matter. Therefore, by being able to judge extent of 
oxidation of a refrigerant with an easy configuration, and exchanging an actuation medium (refrigerant 
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containing refrigerating machine oil) i^ieeded based on the decision result, generating of fault can be 
prevented with the harmful matter fl^Bi is the decomposition product of a r^krant, and dependability 
can be maintained over a long perio^W time. 

[0030] Moreover, the refrigerant oxidation decision equipment of claim 12 is characterized by having a 
decision table forjudging the degree of oxidation of the above-mentioned refrigerant in the refrigerant 
oxidation decision equipment of claim 1 1. 

[0031] According to the refrigerant oxidation decision equipment of above-mentioned claim 12, extent of 
degradation of a refrigerant can be easily judged on that spot by preparing the decision table which 
compares the color of the above-mentioned coloring matter and judges the degree of oxidation of a 
refrigerant. 

[0032] Moreover, the freezer of claim 13 is characterized by using the refrigerant oxidation decision 
equipment of claims 11 or 12. 

[0033] According to the freezer of above-mentioned claim 13, by judging extent of oxidation of a 
refrigerant with the above-mentioned refrigerant oxidation decision equipment, and exchanging an actuation 
medium (refrigerant containing refrigerating machine oil) if needed based on the decision result, fluoric acid, 
a phosgene, etc. which are the decomposition product of a refrigerant can be removed, and dependability 
can be maintained over a long period of time. 
[0034] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains the freezer 
of this invention to a detail. 

[0035] Drawing 1 is the circuit diagram showing the outline configuration of the air conditioner of the heat 
pump type as a freezer of the 1 st operation gestalt of this invention. (The 1 st operation gestalt) The 4 way 
change-over valve to which, as for 1 , the compressor was connected to the discharge side of the above- 
mentioned compressor 1 , and, as for 2, the end was connected, The outdoor heat exchanger by which, as 
for 3, the end was connected to the other end of the above-mentioned 4 way change-over valve 2, the 
electric expansion valve by which, as for 4, the end was connected to the other end of the above- 
mentioned outdoor heat exchanger 3, The indoor heat exchanger by which, as for 5, the end was connected 
to the other end of the above-mentioned electric expansion valve 4, and 6 are the accumulators by which 
the end was connected to the other end of the above-mentioned indoor heat exchanger 5 through the 4 
way change-over valve 2, and the other end was connected to the inlet side of a compressor 1. 
[0036] Moreover, the temperature sensor 1 1 with which the above-mentioned air conditioner detects the 
discharge-tube temperature of a compressor 1, The temperature sensor 12 which detects the coolant 
temperature of an outdoor heat exchanger 3, and the temperature sensor 1 3 which detects an OAT, The 
temperature sensor 14 which detects the coolant temperature of indoor heat exchanger 5, and the 
temperature sensor 15 which detects whenever [ room air temperature ], It has the temperature sensor 16 
which detects the coolant temperature by the side of intake of the above-mentioned compressor 1, and 
the control unit 7 which controls a compressor 1 and electric expansion valve 4 grade in response to the 
signal from the above-mentioned temperature sensors 11-16. Moreover, while arranging the closing valve 
21 between the above-mentioned electric expansion valve 4 and indoor heat exchanger 5, the closing valve 
24 is arranged between indoor heat exchanger 5 and the 4 way change-over valve 2. Oil degradation 
decision equipment 31 is arranged between the closing valves 24 which become a gas side at the time of 
the above-mentioned 4 way change-over valve 2 and heating operation. 

[0037] While constituting an outdoor unit 10 from the above-mentioned compressor 1, the 4 way change- 
over valve 2, an outdoor heat exchanger 3, the electric expansion valve 4, an accumulator 6, a control unit 
7, the closing valve 21, the closing valve 24, temperature sensors 11-13, a temperature sensor 16, and an 
outdoor fan (not shown), the indoor unit 20 consists of indoor heat exchanger 5, a temperature sensor 14, 
a temperature sensor 1 5, and an indoor fan (not shown). 

[0038] As shown in drawing 1 , the above-mentioned oil degradation decision equipment 31 is site glass 
which prepared windowpane 31b in body of container 31a by which piping was connected to both ends, and 
extent of degradation of an oil judges the inside of body of container 31a visually from windowpane 31b, 
and judges black-ized resin-like composts, such as a sludge which adhered inside windowpane 31b, or a 
polymerization object visually. 

[0039] Drawing 4 (A) - (D) shows the decision table established in oil degradation decision equipment 31. 
[0040] Drawing 4 (A) compares with the color of a decision table 51 the color of the oil which adhered 
inside windowpane 31b, and judges extent of oil degradation. For example, it is shown that the oil is getting 
worse, so that the color of the oil which adhered inside windowpane 31b becomes black from brown. 
[0041] Moreover, drawing 4 (B) applies the chemicals (cobalt etc.) from which a color changes according to 



file://H:¥JPOEn¥JP-A-2001-227846.html 



7/16/2004 



JP-A-2001 -227846 , Page 7 of 10 

moisture content to the location which is visible through windowpane 31b in body of container 31a, 
compares the color of a chemical a^^kolor of a decision table 52 which wer^^^lied, and judges hydrous 
extent. For example, moisture wate^rontent increases, so that the color of a^Kmical becomes Green 
from yellow, and it is shown that the oil is getting worse. 

[0042] Moreover, by the degree of oxidation of an oil, drawing 4 (C) applies coloring matter, such as a pH 
indicator which changes a color, to the location which is visible through windowpane 31b in body of 
container 31a, compares the color of coloring matter and color of a decision table 53 which were applied, 
and judges extent of oil degradation. For example, it is shown that the degree of oxidation becomes high, so 
that the color of coloring matter becomes red from blue, and the oil is getting worse. 
[0043] Moreover, drawing 4 (D) applies the chemical from which a color changes extent including air 
according to air content to the location which is visible through windowpane 31b in body of container 31a, 
and judges extent which compares the applied chemical and color of a decision table 54, and includes air. 
for example, change of the color of a chemical — ** — it is shown that had and air content has increased. 

[0044] Drawing 4 (A) Each decision tables 51-54 shown in - (D) are stuck near the both ends of the body 
40 of a container, as shown in drawing 5 . In addition, drawing 5 shows the simplified soil identification 
sections 46 (the applied chemical, fixed magnet) which are visible through a windowpane 45 and its 
windowpane 45. 

[0045] In the air conditioner of the above-mentioned configuration, since the gas refrigerant which contains 
many refrigerating machine oil in gas side piping by attaching oil degradation decision equipment 31 in gas 
side piping at the time of heating operation carries out the regurgitation, it becomes possible to judge 
extent of oil degradation easily. 

[0046] Thus, extent of degradation of refrigerating machine oil can be judged with an easy configuration, 
and dependability can be maintained over a long period of time by exchanging an actuation medium 
(refrigerant containing refrigerating machine oil) if needed based on the decision result. 
[0047] Moreover, extent of degradation of an oil can be easily judged on that spot by forming decision 
tables 51-54 near [ body of container 31a ] the above. 

[0048] (The 2nd operation gestalt) Drawing 2 is the circuit diagram showing the outline configuration of the 
air conditioner of the heat pump type as a freezer of the 2nd operation gestalt of this invention, and except 
for oil degradation decision equipment, the same configuration as the air conditioner of the 1st operation 
gestalt is carried out, and the same configuration section attaches the same reference number, and omits 
explanation. This air conditioner is arranging oil degradation decision equipment 32 in the interunit piping 23 
which becomes a gas side at the time of heating operation, as shown in drawing 2 . 
[0049] Moreover, drawing 3 shows the interunit piping in which the above-mentioned oil degradation 
decision equipment was arranged, and may connect to connection of an outdoor unit and an indoor unit the 
other end of piping 41 by which the end was connected to the end of oil degradation decision equipment 40 
with a flare groove joint, and the other end of piping 43 by which the end was connected to the other end 
of oil degradation decision equipment 40 may connect to connection of an outdoor unit and an indoor unit 
by high-pressure joints (a SUEJJI lock, double lock, etc.). 

[0050] Extent of degradation of refrigerating machine oil can be judged with an easy configuration, and 
dependability can be kept being the same as that of the 1st operation gestalt also in this 2nd operation 
gestalt over a long period of time by exchanging an actuation medium (refrigerant containing refrigerating 
machine oil) if needed based on that decision result. Moreover, while being able to apply this invention with 
an easy configuration, without an outdoor unit and an indoor unit carrying out a design change, this 
invention is easily applicable by exchanging interunit piping for interunit piping with oit degradation decision 
equipment also in an established air conditioner. 

[0051] With the above-mentioned 1st and 2nd operation gestalt, the mixed refrigerant which contains R32 
refrigerant or R32 at least 70% of the weight or more as a HFC system refrigerant is used. In addition, it is 
the mixed refrigerant of R32 refrigerant and C02, and 70 % of the weight or more and 90% of the weight or 
less of a mixed refrigerant is [ R32 refrigerant may also stop 70 % of the weight or more and 90% of the 
weight or less of a mixed refrigerant to C02, and / it may be the mixed refrigerant of R32 refrigerant and 
R22 refrigerant, and ] sufficient as R32 refrigerant to R22 refrigerant. 

[0052] Moreover, although the above-mentioned 1st and 2nd operation gestalt explained the air conditioner 
as a freezer equipped with oil degradation decision equipment 31, apart from oil degradation decision 
equipment, you may have wear powder decision equipment. This wear powder decision equipment embeds a 
magnet in the location which is visible through windowpane 31b in body of container 31a (shown in drawing 
1 ), and judges extent which compares the color of the affix of the wear powder adhering to that magnet 
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with the color of a decision table 55^ 
shown that the color became deep,| 

powder has increased in number. In mis case, by becoming possible to judge 
wear powder contained in a refrigerant, being able to judge extent of the wear powder in a refrigerant 
circuit with an easy configuration, and exchanging an actuation medium (refrigerant containing refrigerating 
machine oil) if needed based on that decision result with the amount of the wear powder adhering to the 
above-mentioned magnet, plugging of reduced pressure control etc. can be prevented and dependability 
can be maintained over a long period of time. Moreover, extent of degradation of a refrigerant can be easily 
judged on that spot by forming a decision table 55 near [ body of container 31a ] the above. 
[0053] Moreover, apart from the above-mentioned oil degradation decision equipment and wear powder 
decision equipment, you may have refrigerant oxidation decision equipment, by the degree of oxidation of a 
refrigerant, this refrigerant oxidation decision equipment applies coloring matter, such as a pH indicator 
which changes a color, to the location which is visible through windowpane 31b in body of container 31a 
(shown in drawing 1 ), compares that color of coloring matter and color of a decision table ( drawing 4 (C) - 
- the same) that were applied, and judges extent of oxidation of a refrigerant. In this case, by being able to 
judge the amount of harmful matter, such as a phosgene which is the decomposition product of fluoric acid 
or a HCFC refrigerant which is a decomposition product of a HFC refrigerant, and exchanging an actuation 
medium if needed based on that decision result, degradation of each part by harmful matter can be 
prevented, and dependability can be maintained over a long period of time. Moreover, extent of degradation 
of a refrigerant can be easily judged on that spot by preparing a decision table near [ body of container 
31a ] the above. 
[0054] 

[Effect of the Invention] As mentioned above, the freezer of invention of claim 1 is equipped with the oil 
degradation decision equipment forjudging extent of degradation of the refrigerating machine oil arranged 
between the discharge side of a compressor and a gas closing valve or between the 4 way change-over 
valve and the gas closing valve so that clearly. 

[0055] therefore, according to the freezer of invention of claim 1, between the discharge sides of a 
compressor and gas closing valves which arranged the above-mentioned oil degradation decision equipment 
(or between a 4 way change-over valve and gas closing valves) Since the included gas refrigerant carries 
out the regurgitation of the refrigerating machine oil from a compressor, extent of degradation of 
refrigerating machine oil can be judged with an easy configuration, and dependability can be maintained 
over a long period of time by exchanging an actuation medium (refrigerant containing refrigerating machine 
oil) if needed based on the decision result. 

[0056] Moreover, the freezer of invention of claim 2 is equipped with the oil degradation decision equipment 
forjudging extent of degradation of the refrigerating machine oil arranged in gas side interunit piping. 
[0057] Therefore, according to the freezer of invention of claim 2, it is gas side interunit piping at the time 
of heating operation of the interunit piping which connects an outdoor unit and an indoor unit. In the gas 
side interunit piping which arranged the above-mentioned oil degradation decision equipment Since the 
included gas refrigerant carries out the regurgitation of the refrigerating machine oil from a compressor, 
extent of degradation of refrigerating machine oil can be judged with an easy configuration, and 
dependability can be maintained over a long period of time by exchanging an actuation medium (refrigerant 
containing refrigerating machine oil) if needed based on the decision result. Moreover, while being able to 
apply this invention with an easy configuration, without carrying out the design change of outdoor and an 
indoor unit, this invention is easily applicable by exchanging interunit piping for interunit piping with oil 
degradation decision equipment also in an established air conditioner. 

[0058] Moreover, according to the freezer of invention of claim 3, in the freezer of claims 1 or 2, even if it 
uses the HFC system refrigerant with which it tends to get reduced pressure control blocked by a sludge 
etc., extent of degradation of refrigerating machine oil is discovered at an early stage using the above- 
mentioned oil degradation decision equipment, and before fault occurs, it can deal with exchange of the 
refrigerant containing refrigerating machine oil etc. 

[0059] Moreover, in the freezer of claims 1 or 2, even if the mixed refrigerant with which reduced pressure 
control contains R32 refrigerant which is easy to get it blocked by a sludge etc., or R32 at least 70% of the 
weight or more is used for it, the freezer of invention of claim 4 discovers extent of degradation of 
refrigerating machine oil at an early stage using the above-mentioned oil degradation decision equipment, 
and before fault occurs, it can deal with exchange of the refrigerant containing refrigerating machine oil etc. 

[0060] Moreover, in claim 1 thru/or any one freezer of 4, since the freezer of invention of claim 5 prepared 
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the simplified soil identification section in the above-mentioned oil degradation decision equipment, it can 



judge oxidation of an oil was applied to the above-mentioned oil degradation decision equipment was 
prepared in claim 1 thru/or the freezer of 4 according to the freezer of invention of claim 6, by the degree 
of oxidation of an oil, extent of oxidation of an oil can be judged by the color of the simplified soil 
identification section to which the coloring matter to which a color changes was applied, and the degree of 
oxidation of an oil can be judged easily. 

[0062] Moreover, according to the freezer of invention of claim 7, in the freezer of claim 6, extent of 
degradation of an oil can be easily judged on that spot by preparing the decision table which compares the 
color of the above-mentioned coloring matter and judges the degree of oxidation of an oil. 
[0063] Moreover, since the magnet which can judge the amount of the wear powder in a refrigerant circuit 
was used according to the wear powder decision equipment of invention of claim 8 By being able to judge 
easily extent of the amount of the wear powder contained in a refrigerant with an easy configuration, and 
exchanging an actuation medium if needed based on the decision result with the amount of the wear 
powder adhering to the above-mentioned magnet, plugging of reduced pressure control etc. can be 
prevented and dependability can be maintained over a long period of time. 

[0064] Moreover, according to the wear powder decision equipment of invention of claim 9, in the freezer 
of claim 8, extent of the amount of the wear powder contained in a refrigerant can be easily judged on that 
spot by preparing the decision table which judges the amount of wear powder as compared with the 
amount of the wear powder adhering to the above-mentioned magnet. 

[0065] Moreover, according to the freezer of invention of claim 10, since the wear powder decision 
equipment of claims 8 or 9 was used, dependability can be maintained over a long period of time by judging 
extent of the amount of the wear powder in a refrigerant circuit with the above-mentioned wear powder 
decision equipment, and removing wear powder if needed based on the decision result. 
[0066] Moreover, since it had the simplified soil identification section to which the coloring matter which 
can judge oxidation of a refrigerant was applied according to the refrigerant oxidation decision equipment of 
invention of claim 1 1 Extent of oxidation of a refrigerant can be judged by the color of the simplified soil 
identification section to which the coloring matter to which a color changes by the degree of oxidation of a 
refrigerant was applied. By being able to judge the degree of oxidation of a refrigerant easily with an easy 
configuration, and exchanging an actuation medium if needed based on the decision result, generating of 
the fault by the decomposition product of a refrigerant can be prevented, and dependability can be 
maintained over a long period of time. 

[0067] Moreover, the refrigerant oxidation decision equipment of invention of claim 12 can judge extent of 
degradation of a refrigerant easily on that spot in the refrigerant oxidation decision equipment of claim 1 1 
by preparing the decision table which compares the color of the above-mentioned coloring matter and 
judges the degree of oxidation of a refrigerant. 

[0068] Moreover, since the refrigerant oxidation decision equipment of claims 11 or 1 2 was used for the 
freezer of invention of claim 13, by judging extent of oxidation of a refrigerant with the above-mentioned 
refrigerant oxidation decision equipment, and exchanging an actuation medium (refrigerant containing 
refrigerating machine oil) if needed based on the decision result, it can remove fluoric acid, a phosgene, etc. 
which are the decomposition product of a refrigerant, and can maintain dependability over a long period of 
time. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 
[Drawing 1] Drawing 1 is the circuit diagram of the freezer of the 1 st operation gestalt of this invention. 
[Drawing 2] Drawing 2 is the circuit diagram of the freezer of the 2nd operation gestalt of this invention. 
[Drawing 3] Drawing 3 is the schematic diagram of the oil degradation decision equipment arranged in the 
interunit piping of the above-mentioned freezer. 

[Drawing 4] Drawing 4 is drawing showing the decision table for the simplified soil identification sections. 
[Drawing 5] Drawing 5 is drawing showing the attachment location of the above-mentioned decision table. 
[Description of Notations] 

1 [ — An electric expansion valve, 5 / — An outdoor heat exchanger, 6 / — An accumulator, 7 / — A 
control unit, 10 / — An outdoor unit, 20 / — 21 An indoor unit, 24 / — 22 A closing valve, 23 / — 31 
Interunit piping, 32 / — Oil degradation decision equipment. ] — A compressor, 2 — A 4 way change-over 
valve, 3 — An outdoor heat exchanger, 4 



[Translation done.] 
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